Hand hygiene is recognized as the leading measure to prevent transmission of microorganisms and to reduce the incidence of health care associated infections in the hospitals. It is estimated that annually millions of patients are suffering from healthcare associated infections; however, hand hygiene is one of the most important contributing factors to healthcare acquired infections. A descriptive cross sectional design was utilized. 160 participants were included consisting of all accessible health care professions. A questionnaire adopted from the World Health Organization perception survey of health care workers was utilized, gathering data about the demographic data, the attitudes, and the opinions toward hand hygiene. The majority of the participants were females, young and from the nursing profession. Most of them reported that they had received previous education and they routinely use alcohol-based hand rub in their daily clinical practice. The majority believes that the availability of alcohol-based hand rubs at each point of care, receiving education on hand hygiene, and the use of hand hygiene posters have a great effect on the compliance with hand hygiene at the hospital. Half of the participants believe that the infection control committee members are the best to remind them to perform hand hygiene; while, most of them doesn't prefer patients or their relatives as a reminder to perform hand hygiene. In conclusion, the respondents reported a high self-efficacy in performing hand hygiene and positive attitudes toward hand hygiene as one of the most effective strategies to reduce health care associated infections.
INTRODUCTION
Hand hygiene is a general term referring to any action of hand cleansing. It is reflecting the compliance of cleansing hands using soap and water or using antiseptic hand rub for removal of transient microorganism from hands and in the way of keeping the skin condition (1, 2) . Hand hygiene is recognized as the leading measure to prevent transmission of pathogenic microorganisms and to reduce the incidence of health care associated infections. It is the simplest and most effective measure to prevent infections and 50% of health care associated infection occurs due to the hands of the health care providers (3) .
According to World Health Organization (WHO), Health Care Associated Infection (HCAI) occurs in a patient during the process of care in a hospital or other health care facility which was not present or incubating at the time of admission, including infections acquired in the hospital but appearing after discharge (4) . About 5%-10% of patients who are admitted to the hospital are at risk of getting infected. In hospitals, effective hand hygiene plays a key role in improving patient and provider safety, and preventing the spread of health care-associated infections. Hand hygiene is therefore a fundamental action for ensuring patient safety, which should occur in a timely and effective manner in the process of care (5) . Data are limited regarding the types of patient-care activities that result in transmission of patient flora to the hands of personnel. Nurses can contaminate their hands with millions of pathogens during "clean" activities (e.g., lifting a patient; taking a patient's pulse, blood pressure, or oral temperature; or touching a patient's hand, shoulder, or groin) (6) . Data from studies indicated that direct patient contact and respiratory-tract care were most likely to contaminate the fingers of caregivers. Health care workers contribute in the transmission of the pathogenic microorganism through handling different patients in the hospitals without taking in consideration the necessary precautions to prevent the cross transmission of infection and guarantee the breakdown of the infection chain. However, Nurses constitute the largest percentage of the health care workers and they are the "nucleus of the health care system". Moreover, they spend more time with patients than any other health care workers; therefore, nurses' compliance with hand washing guidelines seems to be the most vital in preventing the disease transmission among patients (7) . It is estimated that annually about hundreds of millions of patients are suffering from health care associated infections (HCAIs) worldwide. The majority happening due to health care providers' hands. As a result, HCAIs will cause prolonged hospital stay, higher economic cost, unnecessary laboratory investigations, high cost of drugs and, eventually result in serious morbidity and mortality (5) . It is estimated that 70 % of hospital acquired infection could be prevented through staff hand hygiene. Therefore, compliance with hand hygiene is the simplest and the most valuable infection control method in hospitals (8) .
Previous and continuous data gathered by the infection control department at Prince Sultan Cardiac Center regarding hand hygiene compliance among health care workers were analyzed, and reflected that their compliance to hand hygiene was not exceeding 65 % in its' best situations. This information is taken into consideration and utilized as a baseline data for the research. Poor compliance and improper hand hygiene are the most important contributing factors to healthcare acquired infections. Despite this information, few studies were conducted to identify the underlying causes and staff opinions and attitudes toward hand hygiene at the health care facilities (9) . According to those studies, many factors had contributed to poor hand hygiene compliance among health care workers, including a lack of knowledge about the importance of hand hygiene in reducing the spread of infection, lack of understanding of correct hand hygiene technique, under-staffing, poor access to hand washing facilities, irritant soap and alcohol, and lack of institutional commitment to good hand hygiene. The aim of the study was to identify the perception, opinions and attitudes toward hand hygiene among health care workers at Prince Sultan Cardiac Center in Buraydah (Saudi Arabia). The research questions of the study were:
• What is the perception of health care workers regarding hand hygiene at Prince Sultan Cardiac Center? • What is the attitude of health care workers toward hand hygiene at Prince Sultan Cardiac Center?
METHODS
A descriptive cross sectional design was utilized in this study. A convenience sampling was used and all accessible staff, willing to participate in the study, was included in the study. The sample taken was 160 health care workers at Prince Sultan Cardiac Center, consisting of physicians, staff nurses, nurse aides, pharmacists and others. The sample covered all departments of Prince Sultan Cardiac Center in Buraydah city, Saudi Arabia. Data collection was carried out using a hand hygiene questionnaire adopted from the World Health Organization perception survey for health care workers, English version (10) . The tool consists of 3 parts; demographic data, health care workers' attitudes toward hand hygiene, and their opinions in that regard. A pilot study was conducted on 10 health care workers to test the tools' clarity and efficiency, and minor recommended modifications were done accordingly. The tool is valid and reliable and was tested again using content validity and intrarater reliability. Then after, the adopted hand hygiene questionnaire was distributed to the staff, and the staff was asked to take their time to fill it up before putting them in boxes allocated beside each exit door of the units. About the statistical design, the collected data were tabulated, scored and analyzed. Descriptive and inferential statistics were carried out on the data, and the data were analyzed using the SPSS computer program (11) . Descriptive and correlation tests were applied to get the results. All ethical considerations of the scientific studies were considered in the study.
RESULTS
The socio-demographic characteristics of the sample showed that the majority of the participants were females (88%), and almost two third of them were young and their age ranged from 20 to 29 years. Regarding the profession, nurses constituted the majority of the sample size (78.8%) while the rest were clinical instructors, respiratory therapist, nurse student, residents, specialist, technician, head nurses, nurse coordinators and others.
Fig. 1: Frequency distribution of the profession
Regarding the department, the highest number of the participants was taken from the Cardiology ward (21%) while the remaining sample was taken from the medical surgical ward, Cardiac Operation Room, catheterization lab, intensive care unit, non-invasive unit, pediatric unit, CCU, Cardiac Surgical ICU, outpatient clinic and others.
Based on self-reporting, most of the participants reported that they had received previous education about hand hygiene in the last year (93.8%), and almost all participants declared that they routinely use alcohol-based hand rub for hand hygiene in their daily clinical practice (96.3%). perform optimal hand hygiene, and 82% of the participating staff thinks that their patients give a high attention to the fact that the health care provider is performing optimal hand washing at the hospital.
According to 85% of the participants, hand hygiene is an automatic act, and no need to be reminded about it.
Table 2: Gender attitudes correlation
Regarding the attitudes of the staff toward hand hygiene, table2 show a significant difference between males and females in two points; the first, female health care providers have a significantly higher perception that hand hygiene is effective in preventing health care-associated infection, the second, they have a significantly higher perception that their institution gives more priority to hand hygiene among all patient safety issues. Regarding the attitudes toward hand hygiene in relation to the department of the staff, the results show that the health care workers at the Medical/surgical unit have significantly higher attitudes score toward hand hygiene as a priority patient safety issue. On the other hand, the workers at the pediatric unit have significantly higher attitudes score toward the importance do patients attach to performing optimal hand hygiene? No other significant difference in the attitudes of the health care workers based on other demographic variables was noted. Regarding the opinion of the health care workers about the factors affecting the compliance with hand hygiene in the institution, table 3 illustrated that most of the health care workers reported that performing proper hand hygiene and being a model for your colleagues have a high effect on the compliance with hand hygiene. The majority of the health care workers (92%) believe that the availability of alcohol-based hand rubs at each point of care affects the compliance with hand hygiene. Moreover, 91% of the staff thinks that receiving education on hand hygiene will positively affect their compliance with hand hygiene. 90% of the respondents informed that the use of hand hygiene posters as reminders will significantly improve hand hygiene compliance in the units. On the same line, a high percent of the staff (89%) believes that the hand hygiene support by the leaders and senior managers, in addition to, the availability of clear, visible, and simple instructions for hand hygiene have a great impact on hand hygiene compliance. of hand hygiene compliance. On the other hands, the lowest percent of the health care workers (65%) see that their patients are invited to remind health care workers to perform hand hygiene. Regarding the preferred reminder to perform hand hygiene, almost, half of the participants believe that the infection control committee members are the best to remind them to perform hand hygiene, followed by the peers, the managers, the patients, and the patients' relatives with a percent of 20, 16, 9, and 8 respectively. Generally speaking, most of the health care workers do not prefer the utilization of the patients or their relatives as a reminder to perform hand hygiene.
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DISCUSSION
As the policy of Prince Sultan Cardiac Center is to recruit female nurses to work in the critical care departments with both patients' genders, the majority of the sample taken was female nurses. This is related to cultural and religious considerations in Saudi Arabia. As nurses constitute the majority health care workers at most hospitals compared to other health care professionals, the sample was mainly consisting of nurses with less than one third the sample size were clinical instructors, respiratory therapists, nursing students, residents, specialists, technicians, head nurses, nurse coordinators and others. The continuing education program of the education department at Prince Sultan Cardiac Center included an orientation about hand hygiene importance and practices for health care professionals, therefore, most health care workers had been exposed previously to a specialized educational program concerning hand hygiene in health care settings. Regarding the attitudes of the health care workers towards hand hygiene, almost two third of the sample informed that the effort required to perform proper hand hygiene is minimal. In a recent study conducted in Saudi Arabia, the study found that almost half of the respondents considered that it was a big effort on their part to perform hand hygiene when provide a clinical care to patients (12) . Another study found that that the compliance of health care professionals to hand hygiene is highly affected by the time required by clinicians to perform the optimal hand washing (13) . In the current study, almost two third of the participants believe that the impact of a health careassociated infection on patient clinical outcomes is high. Similar results were found in Tan & Jeffrey study as the participants believed that there is a high (54%) and very high (21.8%) impact of healthcare associated infections in patient's clinical outcome (12) . Most of the participants in the study believe that hand hygiene is effective in preventing health careassociated infection and takes a high priority among all patients' safety issues. This result was congruent with the results of a study conducted in Switzerland and concluded that hand hygiene is the leading measure for preventing and reducing healthcareassociated infections (HCAIs) in the health care settings (14) . A high percent of the participants reported a high attention of the head of their departments and their colleagues to the fact that they perform optimal hand hygiene. These findings were supported by the results of a master thesis conducted in Ireland and adopted a similar WHO survey. The results showed that 77% replied that their manager attached high or very high importance to hand hygiene and 69% replied that their colleagues attached high or very high importance to hand hygiene (15) . Regarding the difference of attitudes toward hand hygiene between male and female health care providers, the results revealed that female health care providers have a significantly higher perception that hand hygiene is effective in preventing health careassociated infection and that their institution gives more priority to hand hygiene among all patient safety issues. The results may be affected by the fact that males are only 11.9 % of the sample size and that they are mainly not of the nursing profession. The results also showed that the most significant factors affecting the compliance with hand hygiene in the institution are "performing a proper hand hygiene and being a model for your colleagues" followed by "the availability of alcohol-based hand rubs", followed by "receiving education on hand hygiene". Although most hand hygiene studies did not describe the factors affecting hand hygiene compliance among health care providers. The studies emphasized that the factors behind poor hand hygiene practices are multiple and may vary according to the setting and the resources available. Lack of appropriate preparations and equipment to enable hand hygiene performance, the cultural or religious background, belonging to a certain professional category, working in specific care areas in the hospital, under-staffing and overcrowding; and wearing gloves can play an important role in hindering good hand hygiene practices (16) . Based on the respondents' opinion, the least effective factor in improving hand hygiene compliance among health care workers was "the participation of the patient to remind health care providers to perform hand hygiene". This opinion was also reflected in the preference of the health care providers as they do not prefer the utilization of patients or their relatives to remind them to perform hand hygiene. On the other hand, some recent studies made by The World Health Organization (WHO) are encouraging patients and their family members to join health workers in their efforts to practice good hand hygiene (17) . Furthermore, half of the participants believe that the infection control committee is a formal and the most responsible bodies to monitor and follow up hand hygiene compliance and practices among for health care workers in the hospital.
CONCLUSION
In conclusion, the respondents have highly positive attitudes toward hand hygiene as one of the most effective strategies to reduce health care associated infections. Moreover, they are generally aware that health care associated infection has a great impact on patient clinical outcomes. Generally, respondents reported a high self-efficacy in performing hand hygiene. From the participant's point of view, performing proper hand hygiene and being a model for the colleagues will play a key role in enhancing their compliance with hand hygiene. The infection control committee members are the best to monitor advice and remind the health care workers about hand hygiene; On the other hand, patients and their relatives are not preferred, by most health care workers, to remind them for hand hygiene.
